Figure 1 



(1) FIRST STRAND (2) SECOND STRAND 



DEPROTECTION 



iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii — O-Ji^ 



PURIFICATION 
(DETRITYLATION) 



niiiiHiniMiiiniiiiiiiiiiiiiiinii siRNA DUPLEX 



= SOLID SUPPORT 



R = TERMINAL PROTECTING GROUP 

FOR EXAMPLE: 
DIMETHOXYTRITYL (DMT) 

(1) 

'x/wvw = CLEAVABLE LINKER 

(FOR EXAMPLE: NUCLEOTIDE SUCCINATE OR 
(2) INVERTED DEOXYABASIC SUCCINATE) 

'v/wvw = CLEAVABLE LINKER 

(FOR EXAMPLE: NUCLEOTIDE SUCCINATE OR 
INVERTED DEOXYABASIC SUCCINATE) 
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Figure 18 
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SENSE STRAND (SEQ ID NO 47 1 ) 
ALL PYRIMIDINES = 2'-0-ME OR T-FLUORO EXCEPT POSITIONS (N N) 

5'- Ns Ns Ns Ns N N N N N N N N N N N N N^NsNsCNgN) -3* 

3'- L-(NsN) NN N N N N N N N N N N N N Ns NgNgNs N -5' 

ANTISENSE STRAND (SEQ ID NO 472) 
ALL PYRIMIDINES = 2*-FLUORO EXCEPT POSITIONS (N N) 

SENSE STRAND (SEQ ID NO 473) 
ALL PYRIMIDINES = 2'-0-ME OR 2'-FLUORO EXCEPT POSITIONS (N N) 

5- NNNNNNNNNNNNNNNNNNN(NsN) -3' 

3'- L-(NN)NNNNNNNNNNNNNNNNNNN -5* 

ANTISENSE STRAND (SEQ ID NO 474) 
ALL PYRIMIDINES = 2'-FLUORO EXCEPT POSITIONS (N N) 

-> 

SENSE STRAND (SEQ ID NO 475) 
ALL PYRIMIDINES = 2'-0-ME OR 2'-FLUORO EXCEPT POSITIONS (N N) 

5'- B-N NNNNNNNNNNNNNNNNNN(N N)-B -3' 

3'- L-(NsN) NNNNNNNNNNNNNNNNNNN -5' 

ANTISENSE STRAND (SEQ ID NO 476) 
^ ALL PYRIMIDINES = 2'-FLUORO EXCEPT POSITIONS (N N) 

SENSE STRAND (SEQ ID NO 477) ^ 
ALL PYRIMIDINES = 2*-FLUORO EXCEPT POSITIONS (N N) AND ALL PURINES = 2*-DEOXY 

5- B-N NNNNNNNNNNNNNNNNNN(N N)-B -3' 

3'- L-(NsN)NNNNNNNNNNNNNNN NNNN -5* 

ANTISENSE STRAND (SEQ ID NO 478) 
ALL PYRIMIDINES = T-FLUORO AND ALL PURINES = 2'-0-ME EXCEPT POSITIONS (N N) 

^ SENSE STRAND (SEQ ID NO 479) 

ALL PYRIMIDINES = 2'-FLUORO EXCEPT POSITIONS (N N) 

5- B-N NNNNNNNNNNNNNNNNN N (NN)-B -3' 

3*- L-(NsN)NNNNNNNNNNNNNNN NNNN -5* 

ANTISENSE STRAND (SEQ ID NO 480) 
ALL PYRIMIDINES = 2'-FLUORO AND ALL PURINES = 2*-0-ME EXCEPT POSITIONS (N N) 

SENSE STRAND (SEQ ID NO 477) 
ALL PYRIMIDINES = 2'-FLUORO EXCEPT POSITIONS (N N) AND ALL PURINES = ^-DEOXY 

5*- B-N NNNNNNNNNNNNNNNNNN(N N)-B -3* 

3'- L-(NsN) NNNNNNNNNNNNNNNNNNN -5' 

ANTISENSE STRAND (SEQ ID NO 481) 
ALL PYRIMIDINES = 2'-FLUORO EXCEPT POSITIONS (N N) AND ALL PURINES = 2'-DEOXY 



POSITIONS (NN) CAN COMPRISE ANY NUCLEOTTOE, SUCH AS DEOXYNUCLEOTIDES 
(eg. THYMIDINE) OR UNIVERSAL BASES 

B = ABASIC, INVERTED ABASIC, INVERTED NUCLEOTIDE OR OTHER TERMINAL CAP 

THAT IS OPTIONALLY PRESENT 
L = GLYCERYL MOIETY THAT IS OPTIONALLY PRESENT 
S = PHOSPHOROTHIOATE OR PHOSPHORODITHIOATE 



Figure 19 



5'- 
3'- 



y- 



5'- 
3*- 
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5'- 
3'- 



5'- 
3'- 



SENSE STRAND (SEQ ID NO 482) 

CsCsCsCgG GGAGGucucGu A^G^A^T^T 
L-T'sT' GGGGcccMccAGAG Cs AsMs^s" 

ANTISENSE STRAND (SEQ ID NO 483) 

SENSE STRAND (SEQ ID NO 484) 

ccccGGG AGGucucGu AGATsr 
L-rrGGGGcccM cc AG AGcAm CM 

ANTISENSE STRAND (SEQ ID NO 485) 



SENSE STRAND (SEQ ID NO 486) 

iB-c cccGGGAGGucucGuAGA TT-iB 
L-rgJ GGGGcccmccAGAGcAmcm 

ANTISENSE STRAND (SEQ ID NO 487) 



SENSE STRAND (SEQ ID NO 488) 

iB-ccccGGGAGGucucGuAGATT-\B 
l^-T^T gg g g c c c u c c a g a g c c u 

ANTISENSE STRAND (SEQ ID NO 489) 

SENSE STRAND (SEQ ID NO 490) 

iB-ccccGGG AGGmcmcGm AGArr-iB 
L-Jg^gg g g c c c M ccagagcaucu 

ANTISENSE STRAND (SEQ ID NO 491) 

SENSE STRAND (SEQ ID NO 488) 

iB-ccccGGGA GGucucGuAGATT-iB 
L-T'sT GGGGcccuccA G A G cAucu 

ANTISENSE STRAND (SEQ ID NO 492) 
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-3* 
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lower case = 2'-0-Methyl or 2'-deoxy-2'-fluoro italIC UPPER CASE = DEOXY 
italic lower case = 2'-deoxy-2'-fluoro B = INVERTED DEOXYABASIC 

underline = 2'-0-methyl L = GLYCERYL MOIETY OPTIONALLY PRESENT 

S = PHOSPHOROTHIOATE OR 
PHOSPHORODITHIOATE 



00 



s 

c/::> 



CO 

I— H 

5 



10 




0 



en 




00 



00 
H 



00 



GO 

00 
I— I 

H 



Si 
IS 




00 

g 

00 



11 



GO 
00 



00 

§ 

00 
H 





00 



o 
II 




QQ 



i2 

O 

o 

Hi: 
to 



(0 5 

(0 a> c 
^ <o (0 

.§11 

^ (0 



0) 

o 




mulzmz idd 



Bnot anpeu) 

t^866£/8866Z Idd 



6696^/9696^ Idd 



6n£ a/upv 

66963/96983 Idd 



Bnoi, aAipv 

66963/96963 Idd 



S!S8U86o!6uv 
paonpu! doaA Jo uomqmui % 




uiu 06^ ao 




uiu OGp QO 



(0 

I 

(0 



42 *o 
§ to 

CO CX) 

.i"2 

CO 2> 

CM 

£ 



CO 

CO 



.1 



1^ 

JQ 
(0 

CO 



■o 



00 

(0 
CO 



> 

< 

GO 

CO 



Ol 



oq 
o 



o 



o 



CM 



■ ^ 



■ 3 



I ^< 



CO 



CO 

cvi 
o 

00 



LO 



CO 
CNJ 

o 

CO 



CD 
CO 
CD 
O 
CO 

CO 
CN 
CD 
O 
CO 



O 
CM 
CD 
O 
CO 

CN 

CD 
O 
CO 



uju 06fr ao 



X 



CO 
CO 
CO 

o 

to ^ 



>% 
CO 

O 



00 

a> 

CM 

o 

g 

CO "Sh 



HZ 



CO 

Q 



CO 
CO 

CO 

o 

o B 

CO tf) 



GO 
CM 



So i 

g = H= 

CO CQ 



CO 

Q 



CO 

o 

£2 lo 

CO (ft HI 



00 

o> 

CM 

o 

So i 

S =1 

CO CO 



HI 
HI 



UJU 06^ QO 



g 90 

o 



00 
CM 



00 

CM 



O 



h: 



a> 

g h: 



CM 



00 
o> 

CM 

o 

CM *- 



Q 



CO CO 



k: 



CO 
CO 

O 



C o 

Si k: 

o — 

CO ra 



00 



CO 



o 



CM 



uiu 06^ ao 




ulu osp ao 



o 

CD 

Uj 



i2 

(D 
-J 

% 



5 <^ 

< oo 



CO 

o 

c: 
.o 

Q 



CO 



a? CO 

.O) CO 

^ o 



GO 



CO 

O 



E5 5 

CO « 



C2 




00 

a> 

CM 

o 



Q 



= HI 

CO 



^ OS 

in >o 




00 

o> 

o 

CM ^ 



k: 
Id 



CB 

O 



luu 061^ ao 




sOixiui/ri^d 



5& ^ 




in 
e 
o 



s 



c 



C 



ft. 




QZPO ZiL I 1 W)e/8 1 «)£ 



6 1 w)e/8ifroc+6 1 froe/i:. iwe 



8hS-6ll70e/a!.eAS-8ltK)£ 



ahe/.g-ozm/aj.e-z.itoe 



a?.s-6it^oe/aj.e-z.iw)£ 



%LZ\ 3iBid-6Z.S63/98S6Z 



3931 3ieid-00963/C6S6Z 



I 1 pidii + saiiA 



m fN CM — — 

SOX X Tw/njd 



.So 



> 

o 



00 

> 

U 



I 



6 1 W)€/8 1 170€+6 1 WilL \ Wi 



a!.s-6iw)c/a?.e/.s-8iw)e 



at.eA?-03frO€/a».e-z.iw£ 



a».s-6ifr0c/a».e-z.i«)e 



J JSZ I 3lBid-6Z.g6Z/98S62 



3lBid-oo963/e6S62 



8 8 



8 



SOI X qui/njd 



I 

« -5; 

Si ^ 

Si 




-T ; — 



St 



s 



St 




oo 



in 
1^ 



CO 
CO 



oo 



CO 



CO 
CO 



CM 



o 
oo 



00 
CO 



CO 



St 



CM CD 
CO CO 



00 
O O 
1^ 



All] 



CO 



in 

CO 



CO 
CNJ 

o 



in <D 

CO CO 
CO CO 



CM 

xj- CD 

CO in 
^ o 

CO CO 



-nun 











' O 




C 








E 


■> 




CO 








CO 








o 




o 




o 








CD 








CD 








O) 






z 


1 

9 ^ 






X 






o 


■>» 15 


O- 




< 


"55 O 
o u 


O 






< < 


9 o 








< 



CO 

(/> O 
O Q. 

II 

St 



■o 
c 

CD 
CO 



2 
CL 
O 
CO 



^ o 
^ o 

o :° 

ay E 
X E 

tS' o 

< -b 



I 

.5 
S 

(0 

o 

is 

Is 

to 
o c 

(0 ^ 

I"" 

CO 

£ 
.5> 




o 

CM 

X 

o 

CNJ 

X 8 

It II Q. 
CM CO 



CO 

O 
o 

< 




o 

0) 



O 



^ 0) 

"i 

-g 2 

"i 5 

o o 

</) 9- 
>% o 

X o 

2 i 
o 8- . 

O cn _CN 
Q ^ O 

1^ ^ X 

>. < 

c 111 
35 CL 

o Q 

2> of 
o o 

N 
CD 

^ E 



I 

CM 



■o 
c: 
o 
O 

■D 
C 
05 

W 
(1) 



■■5 oS 



2> 
< 



*0 



CO 



oo 



o 
o 

0=Q-0 

o 



CO 



CO 

O 

6 



1^ 

CO 

X 

oo 

o 
6 



6 q-=o 0=0. 0 



1 — 
o 

o=tL-6 
6 

PL. 

I 

u 

I 

En 
I 

< 

*s 



I 

o 



I 

o 
v 



0=Q--0 
O 



o 
u 

En 
I 

I 



o 
g 

"E 

CD 

o 

6q-=o 
I 

o 

/ 



1^ 

CO 

X 

oo 

O 

o 
V 



1^ 

CO 



oo 



CO 

X 

00 

o 
o 

0=CLO 
I 

o 

\ 



1^ 

CO 



00 



O = 0l-O 

6 
I 

I 

En 
I 

rn 



O 

6 

0Q-=0 
I 

o 



co 



oo 



O 

o 

0=Q-0 
I 

o 
\ 



T" 
o 

I 

:CL- 

6 

I 



1^ 

CO 

o 
o 

OQ-O 
I 

O 

_/ 



CO 



00 

O 

6 

=0.0 

o 
\ 



I 

o 



I 

o 

0=Q-- 
I 

o 

I 

o 

I 

En 
I 

< 

?n 



O 



o 

I 

=0.- 



En 
I 

I 

?n 



1^ 
co 

X 

00 

o 
6 

I I 

OQ-= 

O 

/ 



co 

X 

oo 

O 

o 



1^ 

CO 

X 

oo 

o 
o 




o 

O-CL-6 



u 

I 

a 

Cm 

I 

En 

i 



CO 



00 



o 
o 




o= 



1^ 

CO 



oo 

o 
o 



o 

CL-6 
6 

6 

Oh 

5n 
I 

I 



o 



a 
o 

o 
o 



H .a 

'r* SS ^ 
^ s 

^ C9 



o 



© 

II o II 
O II < 

W H !5 
U 'S3 



.1 



o 

X 

o 



O=0lO 

o 

\ 



=0.-0 

I 

o 



o 



OQ-O 
O 



o 

o 



=0.0 

o 

\ 



o 

I 

u 

I 

Cn 
I 

2 



I 

o 

I 

O 



o 

I 

u 

I 



<: 

a> 

c 

o 
c 

"E 

(0 

6 
6q-=o 
o 



o 
o 



o 

X 

o 




o 

X 

o 

I 

I 

I I 

=0.0 
I 

o 

\ 



0=Q--0 

6 



o 

X 

o 



OQ-O 

o 
-J 



o 

X 

o 



o 

X 

o 



o 

I 

§ 

O 

\ 



0=Q-0 
I 

o 

\ 



u 

^1 

< 



=0.-0 

o 

I 



0Q-=0 
O 



o 

I I 

=0_-O 

o 

I 



o 

I I 
=0.-0 

6 
I 

o 

I 

in 
I 



o 

X 

o 

I I 

°r- 

o 

_/ 



o 

X 

o 



o 

X 

o 

I 

o 




0=Q--0 

o 
r 

6 



o 



O 

I 

z 




II ^ 

II .S 

15^ 



Co 



00 
00 



00 
00 

l-H 

H 



^-1 
o 



o 



pq 
oo 

oo 



pq 
oo 

pq 

I— I 
H 



O 



i-q 



pq 
oo 

00 



I-q 



^q 
O 



pq 

oo 

00 

l-H 

H 

5 



c 

CM 



o 



« J 1 
^ S o 

U o I" 

Hog 



Of 



b. O 



^ © 

o * 

"SS 



h-1 

o 
o 



h-1 

o 

o 



I' 

• • 

OS 

Si 



00 



00 

pq 

00 

H 

5 



^q 
O 

cn 



^q 



pq 
oo 

pq 

00 



pq 

00 

pq 

GO 

H 

5 



^q 



O 

CO 



hq 



pq 

00 

pq 

00 



hq 
CJ 



i-q 
O 

_^ I 
wo 



pq 
pq 

00 
h— I 

H 

5 



h-q 



O 

o 

en 



o 

as 
o 

00 



2 ^ 

o u 

• mm ^ 

© ^ 



2 X5 

?! 

bi) 

qj « 

II 2 



4> 

"3 

a 
© 

"5- 
S 

0^ 



© 



© * 



2 




O 
Jo 



pq 

GO 
00 

H 




o 



>^ 00 

= ^ o 

« o 1— ( 

o ^ 

- - « o 

Q- £ ^ 



H o 

■? 1 

•IS a> 

> « 

^ II 

.. o 

u u 



E 

O 

E 

a ^ 

0^ ^ O 

« • ^ 
S « 

ir a> 



r o = .s s 



Figure 61: siNA Lipid Conjugates 



5'-Lipid-W-CL 



SENSE 



i i 



f) 

n 



n ANTISENSE 
5, SENSE 

3'(^ 



lllllll 



I 



^ ) CL-W-Lipid 
n 



5'-Lipid-W~CL 



n ANTISENSE 
SENSE 



I 



II 



^ ) CL-W-Lipid 
n 



n ANTISENSE 



SENSE 



3'-Lipid-W-CL- ( 

n 



f) 

n 



5' 



3'-Lipid-W-CL- ^ 

5'-Lipid-W-CL 
3'-Lipid-W-CL- ( 



ANTISENSE 

' SENSE 

I I 
I I 

n ANTISENSE 
SENSE 



^ ) CL-W-Lipid 
n 



) CL-W-Lipid 



n 



ANTISENSE 



CL-=cleavable linker (e.g. A~dT, C-dT) that is pptionally present 
Lipid=Straight chain or branched alkyl or fatty acid, e.g. CigH37 
W= linker molecule (see for example Formulae 48, 49, 64, or 65) 
n = integer, e.g. 1, 2, or 3 
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Figure 63: siNA Galactosamine Conjugates 



5'-GAL-W-CL 
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n ANTISENSE 
• 5. SENSE 



S'-GAL-W-CL 
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11! Ill 
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n ANTISENSE 



C!^=cleavable linker (e.g. A-dT, C-dT) that is optionally present 
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W- linker molecule (see for example Formulae 102 or 103) 
n = integer, e.g. 1, 2, or 3 
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Figure 65: Generalized siNA Conjugate Design 
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CONJ=any biologically active molecule or conjugate as described herein 

CL=cleavable linker (e.g. A-dT, C-dT) that is optionally present 

W= linker molecule 

n = Integer, e.g. 1, 2, or 3 
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